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ANEXO 1. AJUSTE ECUACIONES DE REGRESION ?A~~ AREA DE LA HOJA 

SCUACION 3.1 S?""'" SAJO CONDICION: COMIENZO DEL ENSAYO 

Model: tvJODEL: 

NOTE: No intercept in model. R-square is redefined. 

Dependent Variable: AREA 


is of Variance 

Sum of Mean 
Source DF Squares Square F Value Prob>F 

t-::.odel 1 76322.69220 76322.69220 214422.229 0.0001 
Error 262 93.25780 0.35595 
U ':'otal 263 76415.95000 

Root MSE 0.59661 R-square 0.9988 

Dep Mean 12.80646 Adj R-sq 0.9988 

C.V. 4.65868 

Parameter Estimates 

Parameter Standard T for EO: 
Variable DF Estimate Error Parameter=O Prob > ITI 

l..XA 1 0.591607 0.00127761 463.057 0.0001 

ECUACION 3.2 SP= CUANGARE COND:CION: COMIENZO DEL ENSAYO 

Model: t'10DEL1 
NOTE: No intercept in model. R-sq~are is redefined. 
Dependent Variable: AREA 

A-'lalysis of Variance 

Sum of Mean 
Source DF Squares Square F Value Prob>F 

!'1odel 1 16688.85411 16688.85411 155:1.310 G.OOCl 
Error 72 77.46589 1.07592 
U Total 73 16766.32000 

Root MSE 1.03726 R-square 0.9954 

Dep Mean 12.65479 Adj R-sq 0.9953 

C.V. 8.19660 

Parameter Estimates 

Parameter Standard T for EO: 
Variable DF Estimate Error Parameter=O Prob > ITI 

LXA 1 0.617267 0.00495620 124.544 0.0001 
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ECUACION 3.3 SP"" SAJO CONDICION: FINAL DEL ENSAYO 

!1odel: MODELl 
NOTE: No intercept in model. R-square is redefined. 
Dependent Variable: AREA 

P~alysis of Variance 

Sum of Mean 
Source DF Squares Square F Value Prob>F 

Model 1 421365.24183 421365.24.183 84417.822 0.0001 
Error 118 588.98817 4.99143 
U Total 119 421954.23000 

Root MSE 2.23415 R-square 0.9986 
Cep Mean 50.01765 Adj R-sq 0.9986 
C.V. 4.46672 

?ararne~er Estimates 

Parameter Standard T for HO: 
Variable OF Estimate Error Parameter=O Prob > ITI 

LXA 1 0.617135 0.00212404 290.547 0.C001 

ECCACION 3.4 SP= CUANGARE CONDICION: FINAL DEL ENSAYO 
Model: MODELl 
NOTE: No intercept in model. R-square is redefined. 
Dependent Variable: AREA 

Analysis of Variance 

Sum of Mean 
SOl:rce DF Squ.ares Square F value Prob>? 

Mo::iel 1 154347.:1469 154347.1:469 36381. 954 0.0001 
Error 106 449.69531 4.24241 
U Total 107 154756. 81000 

Root MSE 2.05971 R-square 0.9971 
Dep Mean 30.78037 Adj R-sq 0.9971 
C.V. 6.69164 

Parameter Estimates 

Parameter Standard T for HO: 
Variable DF Estimate Error Parameter=O Prob > ITI 

LX.~ 1 0.653682 0.00342707 190.741 0.0001 
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ANEXO 2. ?ROMEDIOS Y AN~~ISIS DE VARI~~ZA PA-~ LAS VARIPillLES 
EVP~UADAS EN ~A PRODUCCION Y CAIDA DE HOJAS 

Nm~ERO INICIAL DE HOJAS/PLfl~TA 

PEQUENAS GRF~DES MEDIA.1'-JAS 

11 	 E1 7.63 9.29 8.E4 
E2 3.00 5.00 MISSING 

12 	 E1 8.16 9.59 8.65 
E2 3.50 5.00 4.57 

13 	 E1 8.24 11.15 9.21 
£2 3.29 5.06 4.07 

14 	 E1 7.95 10.60 8.55 
E2 3.00 5.25 3.75 

REP TOTALS 	 44.77 60.94 47.44 
REP ME.l:I.NS 	 5.60 7.62 6.78 

ANALYSIS 	 OF VA."R.L~.NCE FOR NUMERO INICIAL DE HOJP-.S/PLA."JTA 
BASED ON VP.LUES TRA.1'-JSFORMED TO Sqr(X+.5) 

SV 	 DF SS 11S F 

BLOQGE (:3) 	 2 0.6220 0.3110 53.46 "'J. 
ILlJMINACION RELP.T. (I) 3 0.0270 0.0090 1. 55 r.s 
ERROR (a) 	 6 0.0349 0.0058 

E:SPEC::LE (E) 	 1 5.1626 5.1626 1652.37 "'* 
IxE 	 3 0.0277 0.0092 2.96 ns 
E:RROR (b) 	 7 0.0219 0.0031 

TOTAL 	 22 5.8960 

significant at 1% level; ns not significant 

1 missing value is estirr,ated. 


** 

N'JMERO FINAL DE HOJAS/PLANTA 

PEQUENAS GRANDES MEDI~~AS 

I::" 	 E1 6.38 6.07 4.71 
E2 0.00 6.75 MISSING 

12 	 E1 11. 58 9.00 9.35 
E2 8.64 11. 93 10.29 

13 	 E:1 9.59 9.35 12.21 
E2 8.93 14.13 12.13 

14 	 E1 11.10 12.65 12.95 
E2 8.73 12.88 :0.19 

REP TOTALS 64.95 82.76 71. 83 
REP ME..ru-JS 8.12 10.35 10.26 

http:ME.l:I.NS
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ruJALYSIS OF VARI~CE FOR NUMERO FINAL DE HOJAS/PLANTA 

BASED ON VALUES TRr..NSFORMED TO Sqr (X+. 5) 

sv DF S5 MS F 

BLOQUE (B) 2 0.8059 0.4030 4.04 ns 
I LUMIRZl.C ION RELAT. (I) 3 7.6605 2.5535 25.58 ** 
ERROR (a) 6 0.5991 0.0998 

ES?EC1E (E) 1 0.2731 0.2731 1. 27 ns 
1xE 3 0.9431 0.3 1 44 1. 46 ns 
ERROR (b ) 7 1.5058 0.2151 

TOTAL 22 11.7875 

** = significant at 1% level; ns = not significant 
1 missing value is estimated. 

INCREMENTO NUMERO HOJAS 

PEQUENAS GRANDES MEDI~AS 

11 E1 -1.00 -3.21 -3.93 
E2 -3.00 1. 75 0.00 

12 E1 3.68 -0.59 0.74 
E2 5.43 7.00 5.79 

13 E1 1. 41 -1. 80 3.00 
E2 5.86 9.06 8.13 

14 E1 3.15 2.05 4.60 
E2 5.80 7.63 6 . 44 

RSP TOTALS .21.33 21. 89 24.77 
REP M~S 2.67 2.74 3.10 

F~ALYSI5 OF V~RI~CE FOR 1NCRE~ENTO NUMERO HOJAS 

SV DF SS MS F 

B~OQUE (B) 2 0.852 0.426 <1 
1LUM1KACION RELlI.TIV (I) 3 159.577 53.192 33.00 ** 
ERROR (a) 6 9.673 1.612 

ESPECIE (E) 1 111.759 111.759 22.95 ** 
IxE 3 17.199 5.733 1.18 ns 
ERROR (b) 8 38.954 4.869 

TOTAL 23 338.012 

cv(a) = 44.8%; cv(b) = 77.9% 

** = significant at 1% level; ns = not significant 
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NUMERO DE HOJAS NUEVP.s PRODUC. 

PEQUENAS GRA."lDES r-:ECIANP.s 

11 	 E1 5.75 5.57 5.E4 
E2 3.50 6.25 MISSING 

12 	 £1 8.79 6. 8 7.35 
E2 7.29 8.60 7.79 

13 	 E1 7.76 6.65 9.00 
E2 7.07 9. 1 9.20 

14 	 E1 8.60 9.60 8.65 
£2 6.80 8.75 7.31 

RE.P TOTALS 55.56 61. 41 54.94 
FEP MEANS 6.95 7.68 7.85 

&'JALYSIS 	 OF VAR:P1KE FOR NUMERO DE HOJAS NUEVAS PROD;)C. 
BASED ON VJ:..LUES TRANSFORMED TO Sqr(X+.5} 

SV 	 DF SS MS F 

ELOQUE (E) 2 0.0793 0.0396 1. 43 ns 
ILUM1NACION RELAT. (I) 3 1. 3024 0.4341 15.66 ** 
ERROR (a) 6 0.1663 0.0277 

ESPECIE (E) 	 1 0.0110 0.0110 <1 
IxE 	 3 0.1573 0.0524 1. 06 ns 
ERROR (b) 	 7 0.3463 0.0495 

TOTAL 	 22 2.0626 

** = sign~f~cant at 1% leveli ns = not significant 
1 missi::g value is estimated. 

NUMERO DE HOJAS MUERTAS 

PEQUENAS GRA.~DES !1ED1AKAS 

11 	 E1 7.00 8.79 9.57 
E2 6.50 4.50 MISSING 

12 	 E1 5.37 6.76 6.65 
E2 2.14 1. 67 2.07 

13 	 E1 6.41 8.45 6.00 
E2 1. 43 0.75 1.13 

14 	 E1 5.45 7.55 4.25 
E2 1. 07 1.13 0.88 

REP TOTALS 35.37 39.60 30.55 
REP MEANS 4.42 4.95 4.36 
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RELAC10N HOJAS NUEVAS/IN1C. 

PEQUSNAS G!=\..t;NDES 11EDIJ::.NAS 

II E1 0.78 0.61 0.67 
£2 1. 50 1. 46 HISSING 

12 	 £1 1.15 0.65 0.87 
E2 2.24 1. 3 1. 78 

13 	 E1 0.97 0.61 1. 00 
E2 2.30 2.03 2.48 

14 	 E1 1.11 0.91 1. 04 
E2 2.40 1. 70 2.04 

REP TO':'ALS 12.45 9.70 9.68 
~EP MEANS 1. 56 1. 21 1. 41 

A.l\JALYSIS OF VARIANCE: FOR RELACION HOJAS NUEVAS/INIC. 
BASED ON V.~UES T?F.NSFORM£~ TO Arcsine(Sqr(X/100)) 

SV 	 DF SS MS 

B:"OQUE (Bl 2 3.083 1. 541 
ILUMINACION REL.~T . (I) 3 5.093 1.698 
ERROR (a) 6 1.041 0.173 

ESPECIE (E) 1 41.919 41. 919 
IxE 3 1.139 0.380 
E:RROR (b) 7 0.452 0.065 

TOT.zu. 	 22 52.726 

*+ = significant at 1% level; * = significant at 5% level 
1 missing value is estimated. 

RELACION HOJAS MCERTAS/INIC. 

PEQUENAS GRANDES f'1EDIANAS 

II 	 £1 0.92 0.94 1.11 
E2 2.50 0.92 MISSING 

12 	 E1 0.64 0.71 0.77 
E2 0.69 0.30 0.41 

13 	 £1 ' 0.79 0.75 0.64 
E2 0.48 0.14 0.26 

14 	 £1 0.69 0.70 0.49 
E2 0.37 0.22 0.24 

REP TOTA.:,S 7.08 4.68 3.92 
REP MEANS 0.89 0.58 0.56 

F 

8.89 * 
9. 9 	 ** 

648.70 ** 
5.87 * 
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ANALYSIS OF VARIANCE FOR INCREMENTO AREA FOLIP-..R (CM2/PLANTA) 


S"V DF SS !viS F 


BLOQUE (B) 2 56018 25009 2.32 ns 
ILL111N.n.CION REhn.T:::V (I) 3 717951 239317 19.82 ,..* 

E?,ROR (al 6 72445 12074 

ESPEC=~ rE) 1 91082 91082 11.57 ~ * 
IxE 3 61920 20640 2.62 ns 
ERROR (b) 8 63002 7875 

23 1062418 

cv(a) = 38.5%; cv{b) 31.1% 

** significant at 1% level; ns = not significant 


ARE.1\ 	 FOLIJI..R UN::::TJ1.R1A :::N I CL1\L (CM2/HOJJ1.) 

PEQUENAS GRn.NOES ME 0 IJ1li1AS 

II 	 E1 6.36 16.2 11.97 
E2 7.16 13.02 8.71 

12 	 E1 9.47 17.26 11.63 
E2 11. 49 16.89 1C.82 

13 	 E1 8.00 28.49 10.43 
E2 13.90 14.51 9.75 

14 	 E1 7.27 18.69 13.33 
E2 8.58 11.86 15.03 

REP TOTALS 72.23 136.93 91. 67 
E<.EP !'1EANS 9.03 17.12 11.46 

ANALYSIS OF V.n.RIANCE FOR AREA FOLIAR u'NITP-.R:::.Zl. INICIAL (CM2/HOJ.n.) 

sv 	 OF SS !vIS F 

BLOQUE (B) 2 275.520 137.760 13.14 ** 
1LUHINACION RELAT (::: ) 3 40.318 13.439 1.28 ns 
ERROR (a) 6 62.908 10.485 

ESPECIE {E) 1 12.601 12.601 <1 
IxE 3 8.059 2.686 <1 
ERROR (b) 8 133.483 16.685 

TOTAL 	 23 532.888 

cv{a) = 25.8%; cv(b) 32.6% 

** significant at 1% leve:; ns not significant 
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TxE ':'ABLE OF !'1EANS FOR A.R.EA FOLIAR UNITARIA INICIF-"L (O-Q) 
(AVE. OVLR 3 REPS) 

ESiJECIE (E) 

ILUXINACION (I) SAJO CJANGARE I-ME]Ll\J DIFF 

99% 11. 51 a 9.63 a 10.57 a 1. 88 r.s 
45% 12.79 a 13.en a 12.93 a -0.28 r.s 
32% 15.64 a 12.72 a 14.18 a 2.92 ns 
:0% 13.10 a 11.82 a 12.46 a 1. 27 ns 

13.26 11.81 12.53 1. 45 ns 

!IS not significant 

IY1 a colu."':U1, means followed by a COITh."n.on letter are not 
different at the 5% level by DMRT. 

Comparison S.E.D. LSD(5%) LSD(1% ) 
2-E means at each I 3.34 7.69 11.19 
2-1 means at each E 3.01 7.10 10. 

~~L4 FOLIF~ UNITA.R.IA FINAL (CM2/HOJA) 

II E1 
E2 

PEQUENAS 
14.39 

.04 

GR.~NDES 

29.17 
15.35 

MECIAN~.S 

23.14 
10.27 

12 E1 
E2 

35.41 
22.70 

59.57 
27.55 

37.67 
23.60 

13 E1 
E2 

45.51 
30.87 

64.17 
31.29 

48.90 
32.75 

14 El 
E2 

41. 43 
36.54 

82.73 
38.28 

50.59 
35.0Z; 

REP TOTALS 
REP ME..'lliS 

227.89 
28.49 

348.11 
43.51 

261.96 
32.75 

( ) = estimate of missing value 

ANALYSIS OF VAR1ll.NCE FOR AREA FOLIAR UN1TARIA FINAL (CM2/HOJA) 

SV DF 55 MS F 

BLOQUE (B) 
I:"tJ""M1NAC1ON 
ERROR (a) 

RELAT ( ) 
2 
3 
6 

959.81 
3512.36 

133.21 

479.90 
1170.79 

22.20 

21.62 
52.73 

** 
** 

E5PECIE (E: 
IxE 
ERROR (b) 

1 
3 
7 

2154.62 
66.26 

637.83 

2154.62 
22.09 
91.12 

23.65 
<1 

** 

TOTAL 22 7464.08 

cv(a) = 13.5%; 
1 missing value 

cv(b) = 27.3% 
is estimated. 

** = signi:icant at 1% level 

http:COITh."n.on
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I~CREr1EN'!O AREA FOL. UNI'!A..,!:{IA (CM2/HOJA) 

PEQCENAS GRP,NDES r1ED1F2~.lJ,.S 

II El 8.04 12.96 11.17 
E2 0.0:) 2.33 1. 55 

12 	 E: 25.94 42.31 26.05 
E2 11. 21 10.66 12.78 

13 	 E1 37.51 35.68 38.47 
£2 16.97 16.79 23.00 

14 	 El 34.16 64.04 37.26 
E2 27.96 26.42 20.01 

REP TOTALS 161.79 211. 2.9 170.29 
REP MEANS 20.22 26.40 21. 29 

() estimate cf ~issing value 

A..1\P-.LY5I5 OF VA..~IANCE (1) FOR INCREMENTO AREP-. FOL. UNITP-_'!:{LlJ,. (CM2/HOJA) 

SV 	 DF 5S MS F 

BLOQUE (Bl 2 174.39 87.20 2.03 ns 

ILUM1NACION RELAT (I) 3 2757.41 9:9.14 21. 35 

ERROR (al 6 258.32 43.05 


ESPECIE (E) 1 1732.47 :;'732.47 33.06 ** 

IxE 3 117.86 39.29 <1 

ERROR (b) 7 366.81 52.40 


TOTAL 	 22 5407.26 


cv(a) = 29.0%; cv{b) = 32.0% 

** significant at 1% level; ns = not significant 


11 Approximate Analysis of Variance on~y. 


1 missing value is estimated. 


A.R.EA FOLLlJ,.R E5PECIF1CA (M2/KG) 

PEQUENAS GRAN DES MEDIANAS 
11 E1 12.44 6.78 7.28 

E2 18.63 11. 78 14.67 

:2 	 £1 >~.8: 11. 76 6.40 
£2 15.13 lO.37 16.35 

13 	 El 19.81 8.26 10.54 
E2 21. 62 15.43 20.47 

14 	 E1 17.90 15.26 21. 01 
E2 25.22 24.55 23.15 

REP TOTP-..LS 145.62 104.19 119.87 
REP MEANS 18.20 13.02 14.98 

( ) estimate of missing value 
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** 
value1 

ANALYSIS OF VP-..RIANCE FOR AREA FOLIAR ESPECIFICA (M2/KG) 

SV DF 5S MS F 

3LOQUE (3) 2 109.390 54.695 9.05 * 
ILUMINACION RELATIV (I) 3 326 . .288 108.763 8.00 ** 
ERROR (a) 6 36.256 6.043 

SSPECIE (E) 1 176.267 176.367 17.73 ** 
IxE 3 12.326 4. 09 <l 
E:RROR (b) 7 69.650 9.950 

TOTAL 22 730 . .278 

cv(a) 16.0%i cv(b) 20.5% 
at 1% leveli * significant at 5% level 
is estimated. 

'rASA CREC. REL. AREA FOLIAR (CM2/M2.DIA) 

PEQUENAS GRP.NDES MEDIPti~AS 

11 E1 57.43 5.C9 2.72 
E2 80.32 32.60 20.98 

12 E1 143.27 82.55 88.64 
E2 143.65 119.65 139.06 

13 E1 163.59 87.89 124.13 
E2 167.58 137.50 180.70 

14 E1 152.52 128.09 136.82 
E2 191.:6 149.54 156.34 

REP TOTALS 1099.52 742.91 849.39 
REP l'-'1EANS 137.44 92.86 106.17 

) = estimate of missing value 

ANALYSIS OF VARIANCE FOR TASA CREC. REL. P-.REP-. FOLIAR (CM2/M2.D=A) 

SV DF 55 M5 F 

ELOQUE (E) 2 8378.1 4189.0 15.66 ** 
ILUMINACION RELAT. (I) 3 53377.0 17792.3 66.50 ** 
ERROR (a) 6 1605.2 267.5 

E5PECIE (E) 1 4998.0 4998.0 21.60 ** 
IxE 3 154.7 51. 6 <1 
ERROR (b) 7 1619.5 231. 4 

TOTAL 22 70132.5 

cv(a) 14.6%; cv(b) = 13.6% 
** = significant at 1% leve: 

1 missing value is estimated. 
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~~EXO 4. PROMEDIOS POR UNIDAD EXPER1MENT.~ Y ~~ALIS1S 
VARIANZ.n,. P1>..RA LAS VAP,IABLES RELAC10NADAS CON EL CR:SCI!>1IE~nO 

EN DIAMETRO BASAL Y ALTURA 

DIAMETRO 	 B1>.5AL INIC11>..L (:vIM) 

PEQUEKAS GR1>.NJES HE 0 =.r·1~Jl.S 

II 	 El 2.47 4.37 3.57 
E2 3.68 4.28 4.00 

12 	 El 2.80 4.57 3.56 
E2 3.53 4.36 4.1l 

13 	 El 2.73 5.14 3.5: 
E2 3.66 4.86 5.68 

14 	 E1 2.68 4.49 3.56 
E2 3.96 4.01 3.69 

REP TOT1>..LS 25.51 36.08 31. 68 
REP t-::E1>.NS 3.19 4.51 3.96 

ANALYSIS 	 OF V1>.R11>.NCE FOR D1AMETRO BAS1>.L INICI1>..L (r1M) 

5V 	 OF 5S M5 

BLOQ(}E (B) 2 7.048 3.524 
ILUMIKAC10N RELn,.T1V (1 ) 3 1.171 0 390 
ERROR (a) 6 0.702 0.117 

ESPEC:E (El 1 1.691 1. 691 
1xE 3 0.370 0.123 
ERROR (b) 8 2.976 0.372 

TOTl-.L 	 23 13.958 

cv(a) = 8.8%; cv(b) = 15.7% 

*. * significant at 1% level; ns not significant 


DIAMETRO 	 BAS1>..L FINAL (MM) 

PEQUENAS GR.n.NDES MEDIANAS 

11 E1 5.37 7.29 4.95 
E2 4.20 5.29 4.20 

12 E1 6.82 8.76 6.68 
E2 	 6.12 7.52· 6.85 

13 E1 6.79 8.48 7.64 
E2 6.38 8.02 6.81 

14 E1 5.96 7.71 6.08 
E2 5.60 5.90 5.24 

REP TOTALS 47.24 58.97 48.45 
REP MEAl\lS 5.90 7.37 6.06 

F 

30.13 ** 
3.34 	ns 

4.54 	ns 
<1 

http:t-::E1>.NS
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ANALYSIS OF VhRIANCE FOR DIAMETRO BASP..L FINAL (MM) 

SV DF SS MS F 

BLOQUE (B) 
ILUM:;\!ACION 
ERROR (a) 

REL..n..TIV (I) 
2 
3 
6 

10.405 
17.570 

0.678 

5.203 
5.857 
0.113 

46.02 
51.81 

.. * 

.. * 

ESPECIE (E) 
h:E 
E~OR (b) 

1 
3 
8 

4.507 
0.568 
1.509 

4.507 
0.189 
0.189 

23.89 
1. 00 

.. * 
ns 

TOTP.L 23 35.237 

cv(a) = 5.2%; cv(b) = 6.7% 
** significant at 1% level; ns = not significant 

CRECIM. DIAMETRO BASAL (MM) 

PEQUENAS GRANDES MEDIAR"'.S 

11 El 
E2 

2.70 
0.65 

2.96 
0.88 

1.46 
0.10 

12 E1 
E2 

4.01 
2.62 

4.14 
3.33 

3.12 
2.31 

13 E1 
E2 

4.05 
2.85 

3.37 
3.21 

4.15 
1.13 

14 E1 
E2 

3.29 
1. 63 

3.22 
1. 89 

2.53 
1. 53 

REP 
REP 

TOTALS 
ME..n..NS 

21. 80 
2.73 

23.00 
2.87 

16.33 
2.04 

ANALYSIS OF VARIANCE FOR CRECIM. DIAMETRO BASAL (MM) 

SV DF SS MS F 

BLOQUE (E) 

ILUMINACION 
ERROR (a) 

RELATIV (I) 
2 
3 
6 

3.160 
12.372 

0.380 

1. 580 
4.124 
0.063 

24.92 
65.05 

** 
** 

ESPECIE (E) 
IxE 
ERROR (b) 

1 
3 
8 

11. 858 
0.526 
2.483 

11.858 
0.175 
0.310 

38.21 
<1 

** 

TOTAL 23 30.779 

cv{a) = 9.9%; cv{b} = 21.9% 
** = significant at 1% level 
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ALTURA INICIP..L (01) 

2EQUEl\AS G:R..n.NDES r~EDIAI';AS 

11 	 2:1 12.11 17.44 15.47 
::2 17.29 18.61 16.91 

12 	 El 12.25 17.21 14.83 
-;;''J... 	 15.67 19.24 16.73 

13 	 :::1 13.14 19.13 14.79 
:::2 16.07 19.73 17.13 

14 	 :::1 11. 91 18.33 14.54 
E2 16.39 18.03 16.09 

REP TOTALS 114.83 14 7.72 126.49 
F.EP EEP-J;JS 14.35 18.46 15.81 

~ 

AKALYS1S OF VP....'I:<.1ANCE FOR ALTURA IN1C1AL (CM) 

SV 	 DF SS ~S F 

BLOQUE (Bl 2 69.518 34.759 111.28 ** 
ILUM1NACION RELliTIV (I) 3 2.238 0.746 2.39 ns 
ERROR (a) 6 1. 874 0.312 

ESPEC1E (El 	 1 29.793 29.793 18.32 ** 
IxE 3 0.540 0.180 <1 
ERROR (b) 8 13.010 1.626 

TOTAL 23 116.972 

cv(a) 3.4%; cv(b) = 7.9% 
y~ = significant at 1% level; ns not significant 

ALTURA FINAL (CM) 

PEQUENAS GRAN DES MEDIANAS 

11 El 14 .28 18.47 17.04 
E2 19.25 20.60 19.50 

12 E1 17.37 21.17 19.52 
:::2 	 24.07 30.22 28.89 

13 El 17.15 24.14 23.42 
E2 27.64 34.20 33.96 

14 El 16.67 26.88 23.42 
E2 23.71 30.91 28.70 

REP TOTP..LS 160.14 206.59 194.45 
REP W.....A1\1S 20.02 25.82 24.31 
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ANALYSIS OF VARIA.NCE FOR ALTUM FINAL (CM) 

SV DF SS MS F 

BI.OQUE (2) 

II.u:v:n:;p..CION 
ERROR (a) 

RELl\TIV (I) 
2 
3 
6 

H5.090 
246.679 

24.699 

72.545 
82,226 

4.116 

17.62 
19.97 

** 
** 

ES?ECIE (S) 
IxE 
SRRCR (b) 

3 
8 

280.987 
45.066 

6.894 

280.987 
15.022 

0.862 

326.05 
17.43 

'* .. 
** 

23 749. ·US 

cv(a) = 8.7%; cv(b) 
** = significant at 1% 

4.0% 
level 

CE:SCIrv:IS~T~ ALTURA (CM) 

PEQUENAS GRANDES MEDIAKl\S 

1 El 
:S2 

1. 81 
1. 25 

1. 01 
2.65 

.49 
3.00 

12 E1 
E2 

5.03 
8.76 

4.21 
10.99 

4.93 
12.46 

13 El 
£2 

4.28 
11. 8:3 

5.01 
14.47 

8,63 
16,83 

14 E1 
E2 

4.76 
7.41 

8.55 
12.88 

8.88 
12.61 

REP TOTALS 
REP ME.l\NS 

45.02 
5.63 

59.77 
7.47 

68.83 
8.60 

ANALYSIS OF VARIPlJCE FOR CRECIMIENTO ALTURA (CM) 

SV DF SS MS F 

BLOQUE (Bl 
ILUMIN.l\CION 
ERROR (a) 

RELATIV (I) 
2 
3 
6 

36.107 
248.231 

19.362 

18,053 
82.744 
3.227 

5.59 
25.64 

* 
~* 

ESPECIE (El 
IxE 
E~ROR (b) 

1 
3 
8 

133.482 
47.339 
7.200 

133.482 
15.780 

0.900 

148.30 
17 .53 

** 
'** 

TOTAL 23 491. 720 

cv(a) 24.8%; cv(b) = 13.1% 
** significant at 1% level; * at 5% level 
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F>.NEXO 5. PRO:-1EDlOS POR UNlOAD EXPER1:-1ENT.L.L DE LAS VJl..RI.I:.ELES 
?,ELACION.~D.n..S CON L.~ EVJl.LUACION DE BIO~t;.SA 

B I OI"J..~.,.sA F I Np..L RF>.I ZiG l 

PEQ::JENAS GF.A1\'CES fJ:EOLr...l~AS 

1 E1 
E2 

1. 08 
0.20 

2.12 
1. 53 

1. 28 
0.74 

12 El 
E2 

1. 65 
1. 69 

3. S 5 
2.20 

2.95 
1. 84 

13 :1::1 
E2 

1. 33 
1. 06 

4.22 
4.25 

2.81 
2.04 

14 El 
E2 

1. 02 
0.87 

2.95 
1. 42 

1. 37 
C.79 

REP 
REP 

TOTALS 
t1E:..L,..1\lS 

8.90 
1.11 

22.74 
2.84 

13.82 
1. 73 

AN.Z\lYS1S OF VF>.R1ANCE FOR E10'1ASA F1N.'-I.L R..ZUZ (G) 

SV OF S5 MS F 

BLOQUE (E) 
IL\.JMINACION 
ERROR (al 

REL.Z::'TIV (I) 
2 
3 
6 

12.305 
9.356 
2.487 

6.152 
3.::':1.9 
0.415 

14.34 
7.52 

** 
* 

ESPECIE (El 
lxE 
:::?..ROR (b) 

1 
3 
B 

2.042 
0.146 
1. 031 

2.042 
0.049 
0.129 

15.85 
<1 

" * 

TOTAL 23 27.366 

cv(a) == 34.0%; cv(b) == 18.9% 
,,* significant at 1% leveli * = significant at 5% level 

CRECIMlENTO E10MASA RAIZ (G) 

?EQUENAS GRANOES ME01ANAS 

11 E1 
E2 

0.95 
-0.05 

1. 55 
1. 28 

1. 05 
0.52 

12 E1 
:::2 

1.52 
1. 44 

2.89 
2.55 

2.72 
1. 62 

13 E1 
E2 

1.21 
0.81 

3.66 
4.00 

2.57 
1. 81 

14 E1 
:::2 

0.89 
0.62 

2.39 
1.17 

1.13 
C.56 

REP 
REP 

TOTALS 
MEANS 

7.39 
0.92 

19.49 
2.44 

11.98 
1. 50 

http:BIO~t;.SA


129 

p~ALYSIS OF VpRIANCE FOR CRECIMIENTO BIOMASA ~~IZ (G) 

SV DF SS MS F 

BLOQUE (3) 
ILlJ:1INACICN 
ER...qCR (a) 

RELATIV :1) 
2 
3 
6 

9.328 
9.376 
2.488 

4.664 
3.125 
0.415 

11. 25 
7.54 

'* 1< 

'* 

ES?ECIE (El 
IxE 
EKROK :b) 

1 
3 
8 

1.602 
0.143 
0.968 

1. 602 
0.049 
0.121 

=-3.23 
<1 

** 

TOT.;;L 23 23.904 

cv(a) 39.8%; cv(b) = 21.5% 
** significant at 1% level; * significant at 5% level 

E10MASA FINAL T.;;LLO (G) 

PEQUENF.S G~....'tIJDES t1ED1A.'tIJAS 

II E1 
E2 

0.80 
0.41 

1. 98 
1. 04 

1.13 
0.42 

12 E1 
E2 

0.99 
0.81 

3.10 
2.01 

2.42 
1. 22 

13 E1 
£2 

1.29 
0.86 

3.99 
3.00 

2.37 
1. 4 8 

14 :.::1 
E2 

0.91 
8.77 

2.55 
1.19 

1.27 
0.82 

REP 
REP 

TOTALS 
t1E...ZlliS 

6.84 
0.86 

18.86 
2.36 

11.13 
1. 39 

ANALYSIS OF VARIANCE FOR BIOMASA FINAL Tp.LLO (G) 

SV DF SS MS F 

BLOQUE (B) 
ILUMINACION 
ERROR (a) 

RELAT1V (I) 
2 
3 
6 

9.2766 
5.1231 
1. 6175 

4.6383 
1. 7077 
0.2696 

17.20 
6.33 

** 
* 

ESPECIE (E) 
IxE 
ERROR (b) 

1 
3 
8 

3.2047 
0.0288 
0.8810 

3.2047 
0.0096 
0.1101 

29.10 
<1 

** 

TOTAL 23 20.1318 

cv(a) = 33.8%; cv(b} = 21.6% 
** = significant at 1% level; * = significant at 5% level 
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CRECIMIENTO B1OI"ASA Tl\LLO (G) 

PEQCEKF.S GRAf\JDE3 MEDIANAS 

11 E1 
!::2 

0.68 
0.11 

1. 54 
0.78 

0.91 
0.17 

12 ;;;1 
E2 

0.87 
0.51 

2.66 
1. 75 

2 . .20 
O. 

13 E1 
E2 

1.17 
0.56 

3.55 
2.74 

2.15 
1. 23 

14 E1 
E2 

0.79 
0.47 

2.11 
0.93 

1. 06 
0.57 

REP TOTF.LS 
RE? MEANS 

5.16 
0.64 

16.06 
2.01 

9. :::6 
1.16 

k~ALYSIS OF VA..R.LANCE FOR CRECIMIENTO BIOM.A.-SA TALLO (G) 

SV DF S3 MS F 

3LOQUE (3) 
ILUMINACION 
ERROR (a) 

RE L2\TI V (I) 
2 
3 
6 

7.5775 
5.1175 
1. 6163 

3.7888 
1. 7058 
0.2694 

14.06 
6.33 

** 
* 

;;;SPECIE (E) 
IxE 
ERROR (b) 

1 
3 
8 

3.3004 
0.0280 
0.4367 

3.3004 
0.0093 
0.0546 

60.47 
<1 

** 

TOTAL 23 18.0764 

cv(a) 40.9%; cv(b) = 18.4% 
** significant at 1% level; * = at 5% level 

BIOMF.SA FINAL HOJAS (G) 

PEQUENAS GRAN DES MEDIANAS 

I1 E1 
E2 

0.81 
0.00 

2.42 
0.88 

1. 51 
0.35 

12 E1 
E2 

2.50 
1. 20 

4.67 
3.32 

5.36 
1. 57 

I3 E1 
E2 

2.47 
1. :6 

7.15 
2.84 

5.26 
2.20 

I4 E1 
E2 

2.53 
1. 32 

7.32 
1. 91 

3.13 
1. 40 

REP TOTALS 
REP MEANS 

11.99 
L50 

30.51 
3.81 

20.78 
2.60 
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ANALYSIS OF VARIANCE FOR BIO~ASA FIN.~ HO~AS (G) 

SV SS MS F 

BLOQUE (B) 
ILm1INP-.C1ON 
ERROR (a) 

RE::.AT:V (I) 
2 
3 
6 

21.455 
22.622 

3.937 

10.728 
7.541 
0.656 

1E.35 
11. 49 

*'" 
** 

ES?EC1E (E) 
IxE 
ERROR (b) 

1 
3 
8 

30.330 
2.813 
9.672 

30.330 
0.938 
1. 209 

25.09 
<1 

** 

TOTAL 23 90.830 

cv(a) 30.7%; cv(b) == 41. 7% 

** == significant at 1% level 

CRECIM1ENTO BIO~J.ASA EOJAS (G) 

PEQUENAS GRANDES MEDIANAS 

11 E1 
E2 

0.58 
-0.14 

1.27 
0.59 

1. 08 
0.16 

12 E1 
E2 

2.26 
1. 06 

3.52 
3.02 

4.93 
1. 38 

13 E1 
E2 

2.23 
1. 02 

6.00 
2.54 

4.84 
2.01 

:;:4 E1 
E2 

2.29 
1.18 

6.17 
1. 61 

2.70 
1. 21 

REP TOTALS 
REP MEANS 

10.48 
1. 31 

24.71 
3.09 

18.31 
2.29 

:A.NALYSIS OF VARIANCE FOR CREC1MIENTO BIOM.z\SA ROJAS (G) 

SV DF SS t1S F 

BLOQUE (B) 
1LUM1NAC1ON 
ERROR (a) 

RELAT1V (I) 
2 
3 
6 

12.698 
22.607 

3.953 

6.349 
7.536 
0.659 

9.64 
11. 44 

... 
** 

ESPEC::::E (El 
1xE 
ERROR (b) 

1 
3 
8 

20.609 
2.809 
7.494 

20.609 
0.936 

,0.937 

22.00 
<1 

** 

TOT.Z\L 23 70.170 

cv(a) == 36.4%; cv(b) 
** significant at 1% 

43.4% 
level; * = significant at 5% level 
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BIOMASA FINAL TOTAL (G) 

PEQUENAS GRAN DES MEDIA\lAS 

11 E1 2.69 6.52 3.92 
~"') 

~.::.. 
 0.61 3.45 1. 51 

12 	 £1 5.14 11.21 0.13 
E2 3.70 8.13 4.63 

13 	 El 5.09 15.36 10.44 
E2 3.08 10.09 5.71 

0')
....:..L ~ '..-' C­14 	 El 4.45 1"> 5. 6 

£2 2.95 4.52 3.01 

REP TOTALS 27.71 72.10 45.71 
REP t~E.z:...NS 3.46 9.01 5.71 

.r.J\"ALYSIS OF VA.RIP.NCE FOR BIOV..ASA FINP..L TOTfl.L (G) 

SV DF S5 MS 

BLOQUE (3) 2 124.621 62.311 19.78 ** 
ILOMIKACION RELATIV (I) 3 91. 896 3C.632 9.72 * 
ERROR (a) 6 18.901 3.150 

ES.i?ECIE (E) 	 1 76.113 76.113 27.68 ** 
IxE 3 2.501 0.834 <1 
ERROR (b) 8 21.995 2.749 

TOTP..L 	 23 336.027 

cv(a) = 29.3%; cv(b) = 27.3% 

** significant at 1% level; * = significant at 5% ~evel 


CRECIMIENTO BIOMA5A TOTP.L (G) 

PEQUENAS GR.Z\N'DES MEDIA."JAS 

II El 2.22 4.37 3.04 
E2 -0.08 2.64 0.85 

I2 El 4.E6 9.06 9.85 
E2 	 3.01 7.32 3.96 

r3 El 4.61 13.21 9.56 
E2 2.39 9.29 5.05 

14 E1 3.97 10.67 4.89 
£2 2.26 3.71 2.34 

REP TOTALS 23.04 60.27 39.54 
REP MEANS 2.88 7.53 4.94 
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.~~ALYSIS OF Vlk~Ilk~CE FOR CRECIMIEKTO BIOK~SA TO~AL (G) 

SV DF SS MS F 

BLOQUE (B) 2 87.002 43.501 13.78 ** 
I LtJMINACION R~L.L.TIV (I) 3 91.858 30.619 9.70 * 
ERROR (a) 6 18.938 3.156 

ES?ECIE (E) 1 58.188 58.188 30.37 ** 
IxE 3 2.498 0.833 <1 
ERROR (b) 8 15.326 1.916 

TOTAL 23 273.810 

cv(a) 34.7%; cv{b) 27.0% 
~* = significant at 1% level; significant at 5% level* 

TAS.::\. CRECIM. RELAT. BIOtv'lASA (MG/G. DIA) 

PEQUENAS GR.r..NDES !'1EDIANAS 

11 E1 12.81 8.20 11.12 
~2 -0.91 10.80 6.09 

12 E1 17.61 12.21 18.58 
E2 12.44 17.14 14.39 

13 E1 17.54 14.55 18.37 
E2 11. C8 18.74 15.95 

14 E1 16.54 13.21 13.97 
52 10.76 12.80 11. 20 

REP TO~ALS 97.87 107.65 109.67 
REP MP...ANS 12.23 13.46 13.71 

~~ALYSIS OF VPRI.~CE FOR TASA CRECIM. RELAT. BIO~ASA (MG/G.DIA) 

SV DF SS MS F 

BLOQUE (B) 2 9.957 4.979 1. 68 ns 

ILUMINACION RELAT. (I) 3 238.321 79.440 26.86 ** 

ERROR (a) 6 17.743 2.957 


ESPECIE (E) 1 48.821 48.821 2.92 ns 

IxE 3 14.967 4.989 <1 

ERROR (b) 8 133.854 16.732 


TO'I'AL 23 463.662 


cv(a) = 13.1%; cv(b) = 31.1% 

** = significant at 1% level; ns not significant 
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PROPORCION :)E EIOl"ASA EN FJUZ 

PEQOENAS GR.n.NDES I~EDL;;N.i'\S 

11 El 
E2 

0.40 
0.33 

0.33 
0.44 

0.33 
0.49 

12 El 
£2 

0.32 
0.46 

0.31 
0.34 

0.27 
O. L;O 

13 E1 
E2 

0.26 
0.34 

0.27 
0.42 

0.27 
0.36 

14 El 
E2 

0.23 
0.29 

0.23 
0.31 

0.24 
0.26 

REP 
REi? 

TOTALS 
r~EF..NS 

2.63 
0.33 

2.65 
0.33 

2.62 
0.33 

lUJALYSIS OF VAR1A.l-'KE FOR PROPCRC10N DE BIOrv'lF.S.i'\ EN RA1Z 

SV DF SS i-':S F 

BLOQUE (B) 
I Lu1v!IKACION 
ERROR (a) 

RELAT:LV ( I) 
2 
3 
6 

0.0001 
0.0517 
0.0094 

0.0000 
0.0172 
0.0016 

<1 
11. 02 "'* 

ESPECIE iE) 
IxE 
ERROR (b) 
--------_._---­

TOT.n.L 

1 
3 
8 

23 

0.0400 
0.0030 
0.0207 

0.1248 

0.0400 
0.0010 
0.0026 

15.47 
<1 

"'* 

cv(a) 12.0%; cv(b) = 15.5% 
** significant at 1% level 

PROPO;{CION DE EIOMA.5A EN T.n.LLO 

PEQUENAS GR.n.NDES MEDIA."'JAS 

II £1 
E2 

0.30 
0.67 

0.30 
0.30 

0.29 
0.28 

12 E1 
E2 

0.19 
0.22 

0.28 
0.25 

0.23 
0.26 

:3 E1 
E2 

0.25 
0.28 

0.26 
0.30 

0.23 
0.26 

14 El 
E2 

0.20 
0.26 

0.20 
0.26 

0.22 
0.27 

REP 
REP 

TOTALS 
MEANS 

2.37 
0.30 

2.15 
0.27 

2.04 
0.25 



135 

ANALYSIS OF VP.~;UANCE FOR PROPORCION DE BIOM.~SA EN Tl'.l.sO 

SV DF 55 F 

BLOQUE (E) 
I LU!'1 I N,u.CI ON 
ERROR (a) 

REL1:l.TIV (I) 
2 
3 
6 

0.007 
0.058 
0.048 

0.004 
0.020 
0.OC8 

2.44 r.s 

ESPECIE (E) 
1xE 
E?RC? (b) 

1 
3 
8 

0.018 
0.010 
0.048 

0.018 
0.003 
0.006 

3.01 
<1 

r.s 

':"0TAL 23 0.190 

cv(a) = 

r.s = r.ot 
32.7%i cv(b) 
sig::1ificant 

28.4% 

:?RO?ORCION DE EIOtv'ASA EN HOJ.~5 

PEQUENAS GRANDE5 ME DLZlliAS 

1 E1 
£2 

0.30 
0.00 

0.37 
0.26 

0.39 
0.23 

12 E1 
E2 

0.49 
0.32 

0.42 
0.4l 

0.50 
0.34 

3 E1 
E2 

0.49 
0.38 

0.47 
0.28 

0.50 
0.39 

14 E1 
E2 

0.57 
0.45 

0.57 
0.42 

0.54 
0.47 

REP 
REP 

TOTALS 
MEA.:.~S 

3.00 
0.38 

3.20 
0.40 

3.36 
0.42 

P.~ALY5I5 OF VARIANCE FOR PROPORCION DE BIOMASA EN ROJAS 

SV DF S5 M5 F 

BLOQUE (3) 

ILCTMINACION 
ERROR (a) 

RELATIV (I) 
2 
3 
6 

0.0081 
0.1875 
0.0333 

0.0041 
0.0625 
0.0056 

<1 
11. 26 ** 

ESPECIE (El 
IxE 
ERROR (b) 

1 
3 
8 

0.1148 
0.0059 
0.0215 

0.1148 
0.0020 
0.0027 

42.72 
<1 

** 

TOTAL 23 0.3711 

cv(a) = 18.7%; cv(b) = 13.0% 
** significant at 1% level 

http:Tl'.l.sO
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.7::>1\'EXO 6. PROM:EDlOS ?OR UNlOAD EXPERlMENTJ.>...L Y .II.NALlSIS Of, 
VP.RIJ:...NZA ?ARA SOBREVlVENClA .!.I.L FINAL DEL EJ\S.n.YO 

SOEREVIVENCIA (% ) 

?EQUEKn..S GR1:;...1\DES ~E:::IP._"JAS 

11 	 El 45.00 70.00 70.00 
E2 12.50 25.00 6.30 

12 	 El 95.00 85.00 95.00 
E2 93.33 93. 5 93.75 

13 	 E1 85.00 100.00 95.00 
E2 87.50 100.00 100.00 

-~ 
_'1. E1 100.00 100.00 100.00 


E2 93.75 100.00 100.00 


RE? ::'OTALS 612.08 673.75 660.05 

REP MEANS 76.51 84.22 82.51 


ANF..LYS1S OF VARI.~CE FOR SOBREVIVENCIA (%) 
B.n..SED ON VALDES TRA.."JSFORMED TO F-.rcsine(Sqr(X/100)) 

SV 	 DF SS MS F 

BLOQUE (B) 	 2 355.21 177.61 2.72 ns 
?C"KILUMINACION ?.ELA.T. (I) 3 9258.54 3086.18 47.25 

ERROR (a) 6 391. 91 65.32 

ESi?EC1E (E) 1 302.71 3C2.71 9.00 * 
IxE 3 1137.48 379.16 11.27 ** 
ERROR (b) 8 269.07 33.63 

TOTAL 	 23 11714.92 

** significant at 1% level; * = significant at 5% level 
ns = not sigr.ificant 

http:11714.92
http:EJ\S.n.YO
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A.1\JEXO 7. ESTADISTICOS P.""'....'\.~ I...P.S REGRESIONES DE FOTOSINTESIS NETA EN FUNCION DE 
I...A RJ:..DL~CION BAJO L.Zl.S CONDICIONES DE PF.HTIDA 

SP=SAJO 

Non-Linear Least Sqt:ares Ite:::-ative phase 
Dependent Variable FOTO ~ethod: Gauss-Newton 
Iter A B C SU.'''!l of 

o -2.000000 5.000000 -0.005000 
1 1. 022340 0.037731 -0.0000306396 

2 -1.005458 0.037521 -0.0000311194 

3 -1.007048 0.037557 -0.0000311960 

4 -1.007172 0.037559 -0.0000312010 99.628106 

5 -1.007179 0.037559 -0.0000312013 99.628106 


NOTE: Convergence criterion met. 

Non-Linear Least Squares S:.;.;."nrnary Statistics Dependent Variable FOTO 

Source OF Sum of Squares Mean Square 

Regression 3 3783.2407023 1261.080234 
Residual 170 99.6281060 0.5860477 
Uncorrected Total 173 3882.8688083 

(Corrected ':rotal) 172 2406.5743691 

Parameter Estimate As y-rfLptot i c Asyrnptotic 95 % 
Std. Error Confide::lce Interval 

LO'V';er Upper 
A -1.007179213 0.09665580656 -1.1979813979 -.81637702709 
B 0.037559386 0.00113607322 0.0353167347 0.C3980203695 
C -0.000031201 0.00000187359 -0.0000348999 -.COO02750280 

Asymptot ic Correlat'::'on Matrix 

Corr A c 

A 1 -0.737955339 0.6218553286 
:3 -0 . ..: : _:.:: ':' . S59::::82013 
c 0.6218553286 -0.959282013 1 
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SP=CUA.~Gp..RE 

~on-Linear Least Squares r:.erative Phase 
Dependent Variable FOTO Method: Ga~ss-Newton 
Iter A B C Sum of Squares 


o -2.000000 5.COOOOO -0.005000 31257257 

1 -0.717417 0.030536 -0.0000271261 31. 5659 

2 -0.716768 0.C3054E -0.0000273183 31.858031 

3 -0.716946 0.030551 0.0000273310 31.858018 

4 -0.716954 0.030551 -0.0000273315 31.858018 


~OTE: Convergence criterion met. 

Non-Linear Least Squares SUTiITlary Sta::istics Dependent Variable FOTO 

Source 2F SU't\ of Sql..l.a::::-es t~ean Sql.:.are 

Regression 3 1002.8497601 334.2832534 
?esidua1 121 31.8580184 0.2632894 
Uncorrected Total 124 1034.7077785 

(Corrected Total) 123 731. 7777469 

Parameter Estimate .ZI,.sYThptotic .ZI,.syrr.ptotic 95 % 
Std. Error Confidence Interval 

Lower Upper 
A .7169537230 0.07048837567 -.85650514662 -.57740229941 
B 0.0305510162 0.00102387202 0.02852397563 0.03257805678 
C .0000273315 .00000204808 -.00003138625 .00002327676 

Asymptotic Correlation ~atrix 

Ccrr A B c 

A 
B 
C 

1 
-0.708190E46 
0.5711566757 

-0.708190646 
1 

-0.937522228 

0.5711566757 
-0.937522228 

1 
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ANEXO 8. ESTADISTICOS PARA LAS REGRESIONES DE FOTOSINTESIS NETA EN FUNCIO~ DE 
LA KF.DLz>'CION BAJO LOS TRz>'I.r:.~IE;-.JTOS DE LiJZ 

TRZ>,TAM=ENTO=1 (98z) ESPECIE=SAJO 

Non-Linear ~east Squares Iterative Phase 
Dependent Variable FOTO Method: Gauss-Newton 
I~er A B C SQ~ of Squares 

o -2.000000 5.000000 -0.005000 21247989 
1 -1.036013 0.036348 -0.0000278831 14.828413 
2 -1.102681 0.037639 -0.0000311823 12.034956 
3 -1.101879 0.037657 -0.0000313799 12.007028 
4 -1.101148 0.037645 -0.0000313612 12.007018 
5 -1.101186 0.037646 -0.0000313622 12.007018 

NOTE: Convergence criterion met. 

l'~O:1-Linear Least Squares Summary Statistics Dependent Variable 

SO-Jrce OF Sum of Squares Mean Square 

Regression 3 1205.3831955 401. 7943985 
~esidual 36 12.0070182 0.3335283 
Uncorrected To"':al 39 1217.3902137 

(Corrected '::'otal) 38 600.1120135 

Parameter Estimate Asymptotic .Z>,symptotic 95 % 
Std. Error Confidence Interval 

Lower Upper 
A -1.101186093 0.19385531983 -1.4943406772 -.70803150852 
::3 0.037645661 0.00214916592 0.03328E9750 0.04200434662 
C -0.000031362 0.00000333660 -0.0000381292 -.00002459534 

Asymptotic Correlation Matrix 
Corr A B C 

A 1 -0.822788374 0.7428821926 
::3 -0.822788374 1 -0.97915379 
C 0.7428821926 -0.97915379 1 

TR!:..TAMIENTO=1 (98%) ESPECIE=CUANGARE 

Non-Linear Least Squares Iterative Phase 
Dependent Variable FOTO Method: Gauss-Newton 
Iter A B C Sum of Squares 

o -2.000000 5.000000 -0.005000 30733791 
1 -1.212238 0.030532 -0.0000287901 11.853774 
2 -1.180438 0.0297·45 -0.0000274475 11.808673 
3 -1.169722 0.029483 -0.0000269938 11. 803722 
4 -1.165951 0.029391 -0.0000268334 11.803088 
5 -1.164594 0.029358 -0.0000267756 11.803004 
6 -1.164102 0.029346 -0.0000267546 11. 802993 
7 -1.163922 0.029342 -0.0000267470 11.802992 
8 -1.163857 0.029340 -0.0000267442 11.802991 
9 -1.163833 0.029340 -0.0000267432 11.802991 

NOTE: Convergence criterion met. 

FOTO 
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Non-Linear Least Squares Summary Statistics Dependent 'variable 

Source OF Sum of Sq..la:;:es !1ean Sq-..:are 

~egression 3 905.15028345 301.71676115 
ResidClal 33 11.80299H4 O. 3~C76E641 

~rUncorrected Total 916.95327489~O 

(Corrected ':'otal) 35 409.23446104 

Pararneter Estimate Asy:nptot ic 95 % 
Std. Error ConfideY'lce Interval 

Lo\-.'er Upper 
A -1.163833296 0.20565826909 -1.5822454850 .74542110633 
3 0.029339578 0.00265279878 0.0239424534 0.03473670297 
C -0.000026743 0.00000446180 -0.0000358207 -.00001766564 

ASy:nptotic Correlation Matr:x 

Corr A 3 C 

.r>.. 1 0.709942153 0.6210699885 
B -0.709942153 1 -0.987637597 
C 0.6210699885 -0.987637597 1 

ESPECIE=SAJO 

NOY'l-Linear Least Squares Iterative Phase 
Dependent Variable FOTO Method: Gauss-NewtoY'l 

I'"'Iter A B \... Sum of Squares 
C -2.000000 5.000000 -0.005000 33257145 
1 -0.797348 0.041431 -0.0000471724 48.091829 
2 -0.811185 0.041955 -0.0000498667 48.043229 
3 -0.812595 0.042006 -0.0000492474 48.042840 
4 -0.8127C3 0.042010 -0.0000492607 48.042838 
5 -0.812711 0.042010 -0.0000492616 48.042838 

NOTE: Convergence criterion met. 

Non-L:"near Least Squares Summary Statistics Dependent Variable 

Source DE' Sum of Squares Mean Sq..::are 

Regression 3 1643.1185385 547.7061795 
Residual 66 48.0428375 0.7279218 
Uncorrected Total 69 1691.1613760 

(Corrected Total) 68 703.5948480 

Parameter Estimate Asymptotic Asymptotic 95 % 
Std. Error Confidence Interval 

:'ower Upper 
A -.8127108982 0.19638878619 -1.2048143153 .42060748102 
3 0.0420102729 0.00277126620 0.0364772536 0.04754329222 
C -.0000492616 0.00000838715 -0.0000660071 -.00003251613 

rOTO 

FOTO 
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correlation Matrix 

Corr A B C 

A 1 -0.690829878 0.4900006828 
3 0.690829878 1 -0.945209954 
C 0.4900006828 -0.945209954 1 

ESfECIE=CUk~GF2E 

Ko~-Li~ear Least Sqcares Iterative Phase 
~cPendent Variable FOTO Method: Gauss-Newton 
Iter A 3 C Sum of Squares 

o -2.000000 5.000000 -0.005000 34505498 
1 -0.933971 0.042007 -0.0000462232 51.127938 
2 -0.944381 0.042281 -0.0000471454 51.089572 
3 -0.945817 0.042314 -0.0000472444 51.089249 
4 -0.945950 0.042317 -0.0000472531 51.089247 
5 .945962 0.042318 -0.0000472539 51.089247 

NOTE: Convergence criterion met. 

Non-Linear Least Sq'..lares Summary Statistics Dependent Variable 

SO":.lrce OF Sum 0:: Squares Mean Square 

Regression 3 1678.4029651 559.4676550 
Residual 79 51.0892469 0.6466993 
Uncorrected Total 82 1729.4922119 

(Corrected Total) 81 771.1601-:- 62 

Parameter Est i..'1lat e Asymptotic ,nsymptotic 95 % 
Std. Error Confidence Interval 

Lower upper 
A .9459618050 0.17403346728 -1.2923679703 -.59955563967 
3 0.0423177523 0.00209816362 0.0381414474 0.04649405716 
C -.0000472539 0.00000495203 -0.0000571107 -.00003739709 

A 1 -0.7572970l2 0.6154923657 
3 -0.787297012 1 -0.936236439 
C 0.6154923657 -0.936236439 1 

TRATAMIENTO=3 (32%) ESPECIE=SAJO 

Non-Linear Least Squares Iterative Phase 
Dependent Variable FOTO Method: Ga":.lss-Newton 
Iter A B c Sum of Squares 

o -2.000000 5.000000 -0.005000 13304033 
1 -0.932235 0.047757 -0.0000659373 11. 406062 
2 -0.931060 0.047872 -0.0000671046 11. 377048 
3 -0.929141 0.047794 -0.0000668015 11.376634 
4 -0.929533 0.047810 -0.0000668664 11. 37662.4 
5 -0.929448 0.047807 -0.0000668526 11.376613 
6 -0.929466 0.047808 -0.0000668555 11. 376613 

NOTE: convergence criterion met. 

FOTO 
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Non-Linear Least SqL;ares Su.rr.mary Statistics Dependent Variable FOTO 

S01.:rce :JF SU:.'Tl of Sqclares i"lean Square 

Regression 
t<.esidual 
Uncorrected Total 

3 
50 
53 

688.86530199 
:=-.37661310 

700.24191509 

229.62176733 
0.22753226 

(Corrected Total) 52 415.21640787 

Parameter Estimate AS'Yffiptotic JI.syrnptotic 95 % 
Std. Error Confidence Interval 

Lower Upper 
A -.9294663920 0.10796162597 -1.1463132746 -.7::61950934 
3 0.0475077143 0.00191824004 0.0439548233 0.05166060521 
C .0000668555 0.00000639364 -0.0000796975 .0000540:354 

Asy;rcptotic Correlation Matrix 

Corr A B C 

A 1 -0.70363386 0.515036809 
B -0.70363386 1 -0.927850003 
C 0.515036809 -0.927850003 1 

TRZ\TAMIENTO=3 (32%) ESPECIE=CDJI~GJI~~ 

Non-:::"inear Least Squares Iterative Phase 
Dependent Variable FOTO Method: Gauss-Newton 
Iter A B C Sum of Squares 

o -2.000000 5.000000 -0.005000 20820588 
1 -0.666902 0.042794 -0.0000389908 20.555~32 

2 0.659583 0.042680 -0.0000390141 20.526632 
3 -0.659193 0.042672 -0.0000389974 20.526622 
4 -0.659221 0.042672 -0.0000389987 20.5Z6622 

NOTE: Convergence criterion met. 

l~on-Linear Leas"': Sq-,.;.ares Su.m.'1lary Statistics :Jependent variab2.e FO':'O 

Source OF Sum of Squares t1ean Square 

3 1451. 0315492 483.6771831 
Residual 49 20.5266224 0.4189107 
Uncorrected Total 52 1471.5581716 

(Corrected Total) 51 761.9821444 

ParaY.leter Estimate Asymptotic Asymptotic 95 % 
Std. Error Confidence Interval 

Lower 'Jpper 
A -.6592208222 0.15688670372 -.97449576200 -.34394588231 
3 0.0426724974 0.00192941156 0.03879520826 0.04654978656 
C .0000389987 0.00000346125 -.00004595429 .00003204305 
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Asymptotic Correlation Matrix 

Corr A B C 

A 
B 
C 

1 
-0.761465461 
0.6463732628 

-0.761~65461 

1 
-0.960384456 

0.64637326?8 
-0.960384456 

1 

?RJI.'I'f'..!1IENTO=4 (10%) ESPECIE=SAJO 

Non-Linear Least Squares Iterative Phase 
Dependent Variable FOTO Method: Gauss-Nev,'tO!1 
Iter ABC Sum of 

8 -2.000000 5:000000 -0.005000 

1 -0.930467 0.061825 -0.000116 9.264265 

2 -0.930467 0.061825 -0.000116 9.264265 


NOTE: Convergence cr~terion met. 

Non-Linear Least Squares Summary Statistics Dependent Variable FOTO 

Source 	 OF Sum of SqL1ares Mean Square 

Regression 3 291.69208722 97.23:)69574 
Residual 59 9.26426496 0.15702144 
Cnccrrected Total 62 300.95635218 

(Corrected Total) 61 172.93172296 

Pararnetcr Est:Jr.ate 	 AS,}lrnptotic ASj1mptotic 95 
Std. Error CO:1fidence Interval 

Lower Upper 
A -.9304674497 0.10216849425 -1.1349061467 .72602875266 
B 0.0618250534 0.00289937437 0.0560234184 0.06762668846 
C -.0001155020 0.00001387769 -0.0001432712 .00008773283 

Asy:nptotic Correlation Matrix 

Corr 	 A B C 

A 1 -0.843594596 0.6605675173 
B -0.843594596 1 -0.895733306 
C 0.6605675173 -0.895733306 1 

TRhTAI1IENTO=4 (10%) ES PEC I E=CUANG.Zili.E 

Non-Linear Least SqL1ares Iterative Phase 
Cependent Variable FOTO 	 Method: Gauss-Newton 
Iter A B C Sum of SqL1ares 

o -2.000000 5.000000 -0.005000 4576307 
1 -0.753676 0.055917 -0.0000555196 6.286994 
2 -0.753676 0.055917 -0.0000555196 6.286994 

NOTE: Convergence criterion met. 
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Non-L~~ear Leas:. Squares Summary Statistics Dependent Var~able FOTO 

SO~.lrce 	 OF Sl..ll1l of Squares ~ean Sq-lare 

Regression 3 393.43054783 131.14351594 
Residual 50 6.28699369 O. 573987 
:1ncorrected Total 53 399.71754152 

(Corrected Total) 52 168.408538'J5 

Para.'11eter Estimate 	 l~symptotic Asymptotic 95 % 
Std. Error Confidence Interval 

Lower 
A -.7536761639 0.11525103482 -.98516422637 -.5221881 
3 0.0559169390 0.00398542616 0.04791199067 0.06392188734 
C -.0000555196 0.000031253JO .00011829296 0.00000725378 

Asynptotic Correlation Matrix 

Corr 	 B C 

A 1 -0.812608899 0.6244594796 
3 --0.812608899 1 -0.938706241 
C 0.6244594796 -0.938706241 1 




